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THE EGG-PLANT (Solanum melon-gena L.)
IN DECHOLESTEROLIZATION*
A. H. ROFFO
The medicinal properties ascribed to many plants by the common
people for the cure of certain diseases have received the attention of
chemists, and where the therapeutic value has been experimentally
controlled they are now being utilized in scientific medicine.
In an earlier paper I have dealt with the artichoke (Cynara
scolymus), which is an important food vegetable often served because
of its excellent taste and for its stimulating diuretic and cholagogue
effects.' In that paper I dealt largely with the decholesterolizing
properties of its fruit, leaves, and stem as observed in animal experi-
mentation and in patients. In that work the fruit, as a dried
powder, was added to the diet, or an extract of the leaves or fruit
was injected intravenously or intramuscularly. Hypocholesterol-
emia was noted after 24 hours, as indicated by blood or serum
titrations, and this condition I ascribed to the intensive cholagogue
action. Along with this process, Which represents a removal of the
tissue cholesterol, was noted an increased diuresis, a reduction in
the alkaline reserve, and a rise in pH.
In view of the fact that derivatives of cholesterol have been
reported to exert carcinogenic effects, it is possible that decholes-
terolization might play an important role in modifying predisposition
to cancer. It is from this point of view that I have studied another
plant-the egg-plant-which possesses similar and more active
properties. This plant exerts an intense cholagogue action accom-
panied by a very marked and hitherto undescribed decholesterolizing
power. The egg-plant commonly used for food is the fruit of a
Solanaceae (Soeinum melongena L.-S. esculentum Dunal) and it
grows locally under different names as, for example, aubergine in
France, melanzana in Italy, Eierflanze or Eierkartoffel in Germany,
andegg-plant in England. InArgentina it is extensivelycultivated.
Despite its Asiatic origin, numerous varieties are known in
America, the most common one, S. esculentum Nees, is rounded or
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ovoid in form and appears in two varieties, that having a reddish-
brown fruit and another which is white. The variety originating in
China-Serpentinum Bailey-popularly called the viper egg-plant,
is long and cylindrical. The leaves and stem of this plant are cov-
ered with a whitish powder resembling flour. The fruit has much
pulp, is very succulent, and has a bitter taste which disappears on
cooking after the plant has been soaked for some hours in salt water.
In their text on the structure and composition of foods, Winton
and Winton' present a good description of the plant, and among
the characteristics of the fruit are mentioned the facts that the peel
is lustrous, the seed is kidney-shaped and brown, and the embryo
enclosed in the endosperm has very large cotyledons as compared
with the radicle.
The chemical composition of plants grown in San Francisco, in
China, in Hawaii, and in Serbia have been studied, and the Wintons
have compiled their results essentially as in the following table.
It will be noted that in these plants the water content is essentially
l l Pure NofJReduc.
_Water Proteins proteinsj Fa xtr. sugar SucroseStarch Fiber Ash
Domestic: %o 1%o %%% % %% oW 7%
Zega 92.29 1.51 .... 0.08 4.52 . .. .... 0.89 0.70
Atwater & Bryant 92.90 1.20 0.60 0.30 4.30 .... .... .... 0.80 0.50
China: I
Blasdale 89.62 1.38 1.08 0.30 6.47 1.31 0.63 11.57 1.54 0.69
Agcaoili 90.28 1.07 | 0.45 6.14 .... .... 0.82 0.54
Adolph 93.26 2.31 .... 0.07 3.05 ... |.. 0.77 0.54
Chung& Ripperton 93.37 1.14 .... 0.05 4.05 . .... 0.85 0.54
90 per cent or somewhat higher. In addition to the substances
mentioned in the table other constituents are found, such as iron,
phosphorus, manganese, copper, and zinc. For example, Peterson
and Elvehjem report3 that a kilogram of the fresh fruit contains
6.1 mg. of iron; and Remington and Shiver4 found in fresh fruit
31 mg. of manganese and 12.7 mg. of copper per kg. Zinc is
present, according to Bertrand and Benzon,1 to the amount of 2.8
mg. per kg. Boez examined the fruit of Solanum nelongena as
found in the Dutch Indies and noted the presence of considerable
quantities of fats and protein substances. His data tabulated show:EGG-PLANT IN DECHOLESTEROLIZATION
Protein
substances Carbohy- Cellular
Derivation (N x 6.25) Fats drates residue Ask Water
Holland and
East Indies 1.00 0.10 2.52 0.99 0.67 93.17
Dutch West
Indies 1.25 0.21 1.67 0.91 0.59 93.60
Dutch West
Indies 1.81 0.30 27.35 0.93 1.05 65.00
In his text-book Pflanzenstoffe, Wehmer gives similar data for the fruit:
Water ............. 92 to 94 per cent
Protein substances .... ......... 0.76 to 1.05 per cent
Fat ............. 0.06 to 0.13 per cent
Free N in the extract ...... ....... 0.30 to 4.50 per cent
Cellulose ............. 0.90 to 1.40 per cent
Ash ............. 0.40 to 0.70 per cent
Working in the Nutrition Laboratories at Hawaii, Miller2 noted
the presence of vitamin B and he observed that if Sola'num nelon-
gena L is kept for 3 days in a paste of salt and rice water the original
quantity of the vitamin is increased by from 100 to 150 per cent.
The preservation of egg-plant-leaves, fruit, or roots-in such a
medium and at a pH of 4.7 or 4.8 favors the absorption and reten-
tion ofvitamin B in rice water.
Experimental
The studies here reported upon the influence of egg-plant on
cholesterol metabolism have been carried out on rabbits; theobserva-
tions made upon man will be recorded elsewhere. From all of the
work, it has become evident that the effect of egg-plant on choles-
terolemia is the same whether the material is given by mouth,
through simply adding a dried powder to the food, or by means of
subcutaneous injections of a decoction or aqueous extracts.
In the work with rabbits, each rabbit of the series received daily
(except for Sundays) subcutaneous injections of I cc. of a 20 per
cent solution of the decoction of dry powder or of an alcoholic
extract. Blood samples were taken every few days and titrations
showed that a manifest fall in cholesterolemia occurred. Ten
rabbits were used in this series, as indicated below. It will be noted
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that almost every rabbit increased in weight during the experimental
period; thus during the experiment covering a period of 45 days
rabbit No. 1 increased in weight from 2240 to 2620 gm., rabbit
--[AAe&yr iA-z-M
.- - -- -F -r
Rabbit I injected with a decoction of egg-plant fruit. Rabbit 2 injected with alcoholic extract.
No. 5 gained from 2030 to 2310 gms., and rabbit No. 9 from 1820
to 2300 gms. A second series of rabbits gave results essentially
duplicating those tabulated for series I.
EFFECT ON CHOLESTEROLEMIA OF SUBCUTANEOUS INJECTIONS* OF A DECOCTION OF
EGG-PLANT FRUIT; 20 PER CENT SOLUTION
(Rabbits-Series 1)
, No. 1- fr-- No. 2---,r--No. 3----, No. 4 ----, r-No.S
Choles- Body Choles- Body Choles- Body Choles- Body Choles- Body
Dates of terol- wt. terol- wot. terol- wst. terol- wot. terol- wt.
BIeding emiat (gm.) emia (gm.) emia (gm.) ema (gm.) emia (gm.)
April 8 0.70 2240 0.75 2080 0.40 2450 0.70 1 600 0.45 2030
10 0.80 0.75 0.50 0.35 0.65
14 0.60 0.55 0.30 0.50 0.60
19 0.55 2290 0.60 1850 0.45 2530 0.45 1690 0.50- 2100
26 0.37 0.40 0.40 0.35 0.47
30 0.35 0.35 0.22 0.27 0.28
May 6 0.67 2500 0.50 1700 0.60 2550 0.37 1880 0.62 2240
14 0.42 0.35 0.30 0.40 0.25
22 0.27 2620 0.37 1630. 0.32 2560 0.35 1870 0.30- 2310 Treatment discontinued for 18 days
June 100.821 1 050 1 0.55
_ 0.47 0.421EGG-PLANT IN DECHOLESTEROLIZATION
, -No. 6--- r- No. 7----,
-No. 8--% r-,No. 9-----, -No.10---
April 8 0.50 | 2120 0.72 1930 0.45 | 1890 0.65 | 1820 0.60 2140
10 0.55 0.70 0.65 0.70 0.75
14 0.50 1 0.45 0.50 0.35 0.60
19 0.50 2150 0.52 1900 0.50 1910 0.60 1900 0.50 2260
26 0.40 0.37 0.45 0.30 0.32
30 0.40 0.45 0.32 0.30 0.30
May 6 0.35 2160 0.62 2060 0.40 2000 0.42 2200 0.30 2540
14 0.30 0.32 0.40 0.35 0.32
22 0.32 2220 0.32 1980 0.35 2020 0.35 2300 0.32 2720
Treatment discontinued for 18 days
June 10 1 0.45 1 0.501 1 0.501 1 0.77 | 0.65|
* Injections were given April 8, 9, 10, 12, 13, 14, 15, 16, 17, 19, 20, 21, 24, 26, 27,
28, 29, 30, May 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 17, 18, 19, 20, 21, 22.
tExpressed in parts per 1000.
Summary
The experimental data reported here, together with other find-
ings, show that the fruit and leaves of egg-plant ingested as food or
as a dry powder or injected in the form of decoction or extract,
induce in animals and in man a reduction in the cholesterol of the
blood. In some instances the decrease is more than 50 per cent.
In patients (data not presented here) the administration of
egg-plant also causes a marked diuresis. In many instances the
urine output per 24 hours is doubled. During the treatment, in
animals as in man, the usual regimen is continued, and with the
increase in weight general health is improved.
This property of egg-plant, like that of the artichoke (Cymnra
scolymrus) which I have studied and described (Bulletin No. 61,
1943, p. 65), is regarded aseffecting a stimulation in the interhepatic
metabolism of cholesterol. This supposition has been confirmed
by studies in dogs, in which the biliary secretion of cholesterol has
been increased three-fold within 24 hours after the injection of an
egg-plant extract. Associated with this increased flow of bile there
is also an increase in the concentration of cholesterol in the bile.
Doubtless this effect is referable to some of the magnesium and
potassium salts in the plant substance.
The hypocholesterolemia caused by egg-plant is an expression
of a better elimination of cholesterol as such or as one of the inter-
mediary forms of its transformation into biliary acids, according
to the sequence:
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Cholesterol
Cholestenone
1
Alcoholesterol
l Epicholesterol
Cholanic acid
| Fdesoxicholic acid
Biliary acids Ilithocholic acid
cholic acid
Upon the basis of these observations egg-plant treatment, like
artichoke administration, should be considered as a possible means
of modifying the hypercholesterinic soil in cancer-bearing patients,
inasmuch as the most active carcinogenic substances are derivatives
of cholesterol.
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